tens of thousands of measurements to a set of 20 candidate regulators that may coordinate cell motility as a network.
The authors then construct a dynamic neural-network model from measurements of the leading gene candidates to analyze possible interrelationships among migration-specific genes. Neural-network models have a less-than-favorable reputation among experimentalists for being heavily parameterized, but they can be useful in certain contexts (Krogh, 2008) . Busch et al arrive at their model by combining a genetic search algorithm with a variety of diagnostic tests to assess the qualitative stability of their parameter estimates. The model identifies a core network of three genes with strong interconnections-the immediateearly gene egr3, the protein kinase A (PKA) scaffold akap12, and the cyclooxygenase ptgs2. The authors confirm by experiment that the protein product of ptgs2, Cox-2, is a positive regulator of early HGF-induced migration. Conversely, the catalytic activity of the Akap12 binding partner, PKA, is shown to inhibit migration. Busch et al did not manipulate egr3 directly; however, egr3 has recently been reported to be important for growth factorinduced migration of endothelial cells (Liu et al, 2008) . Together, these results suggest that the authors' model has captured some of the inducible mechanisms for HGF-driven motility.
Besides the core egr3-akap12-ptgs2 network, another six transcripts had somewhat weaker links within the model and thus possibly served as modulators of migration. Of particular interest were the EGF family ligand hbegf and the EGF-induced feedback inhibitor erffi1 (Hackel et al, 2001) . The co-occurrence of hbegf and erffi1 among HGF-induced migration genes suggested that autocrine signaling could be taking place through the EGF receptor (EGFR). The authors did not measure HB-EGF release or EGFR activation directly, but inhibition of EGFR family kinase activity completely stopped HGF-induced migration, even when added nearly a day after HGF.
By updating their neural-network model, Busch et al show that a sustained motogenic input (presumably through members of the EGFR family) is required for maintaining elevated expression of the genes most closely linked to migration. As a final test for their updated model, the authors predict a context-specific role for PKA signaling in migration, which they then verify by experiment. In the model, akap12 (the authors' surrogate for PKA activity) antagonizes ptgs2 but positively interacts with egr3. Both ptgs2 and egr3 promote migration (see above), meaning that the apparent role of PKA depends on the transcriptional context provided by ptgs2 and egr3. Instantaneous blockade of PKA slightly enhances cell migration because of the network 'state' specified by HGF (high ptgs2, low egr3). By contrast, late inhibition of PKA abrogates migration because of the state specified by long-term autocrine signaling (low ptgs2, high egr3). Thus, small subnetworks of inducible genes have the ability to 'tune' the role of pleiotropic signaling cascades such as PKA depending on the microenvironment.
The work of Busch et al adds further evidence for the important role that autocrine factors play in mediating 'slow' cellular decisions (Janes et al, 2006) . The authors' migration model is primitive in the way that the growth factor inputs and migration output are encoded. Nevertheless, it is a good step toward combining signaling and transcription in a common data-driven framework. HGF was the focus of the authors' study, but it appears only to act as a trigger for a cascade of events leading to sustained migration of keratinocytes. Indeed, when systems approaches are applied to 'well-defined' problems in vitro, often the underlying biology is more than Met the eye.
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